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Cottonwood. Az. BPL Trial Svstem 

Radio Fretluencv Interference ReDort 

Introduction: 

Tests by the NTIA have been conducted to show either compliance of BPL syslems to 
a p p l i c a b l e F C C P a r t 1 5 l i m i t s o r t o m o d e l o r ~ ~ c t n a o v e r w h i c h  
interference hntypical BPLtrial system emissions occufl army occur. W e  Part 15 
~ n ~ m e a s u r e m e n t s t a n d a r d s a n d e l ~ ~ c l i m i t s ( ~ ~ a a e n o t ~ b y  
this repart), it is the intent ofthis report to assess compliaace with Part 15 in ics erbirtty. 
The Amateur Radio service is an FCC licensed service under Part 97 ofthe FCC 
r e g ~ ~ ~ m .  
publicServiccisregulaxsdby~15ofthe~ameFCCregulstioos.Paat1SoftheMX: 
regulations clearly stipulates that "Parties responsiile for equipment compliance should 

BPL system cumantly beingtestedby ~lectric ~ r ~ a d b a n d  

. 
notethatthelimitsspecifiedinthispartwiUnotprevcnttunmful~ lmderd 
C i r c u m s t a n c e s  ." (15.15 General Techuid 
intentiotu& ~ t i O n a l o r i n c i ~ ~ i s  subjecttothedtimtb8tno 

( c ) ) and thst "opehatian of m 

harmfulinterfereMxisd ..."( 15.5 ~ C ~ d t i o n ~ O f ~ o ~ ~ ( B ) ) .  

The subject tests of this papcrwereperformed the a c t d  hstdkd Of& 

htdkence that is affectingtbeSeAmateurRadi0 strrtionsand also d y  
C- the harmful interfcrewx to any fixad or mobile station in the futun 
throughout the Cottonwood areaorthe rest ofthe United States ifthese BPL systems 
deploy and run this technology over the power lines in cytsy resicientd or business's 

Amateur Radio stations. The test approech carnctly dmactmm theharrml 

backyards. 
. -  * .  

----I---- 

------ 



Test Results: 

S9-50 microvolts 4 0 3  dbW &CTOSS 50 ohms. E d  S ht-a chnnntOf6a- 
S9 -103dbW 
sa -109dbw 
S7 -115 dbW 
S6 -121 dbW 
SS -127dbW 
S4 -133dbW 
S3 -139dbW 
S2 -145dbW 
s1 -151 dbw 
Some of the S meterreadings in this report also i d u d e a " Q " ~ .  Tbisgcrzgally 

the quality ofthe received signal, A signal that is QS maybe WtBjL, butit is at 
least 10 db greaterthanthe mbient noise level, so isprfbctly intelligible. A sipat tbat 
is Q1 is audible, but just above the noise level. 



The reports taken h m t h e  fixed site l k t i m  of David Kiggb, KB7KMR, 

of a GPS unit. (GPS unit nomenclature: Magellan Sport Tmc- 8 sa;telliteJ pye~c locked 2 

Tecorded at distances of 0.56 miles h m  BPL Sib #I- SaWmill COW d 0.71 d C S  h 
BPL side #2- American Heritage Academy. These &stance w c ~ t  dctmnmd - bytheuse 

O f w h i c h W l m W A A s ~ ~ ) .  

The following exhibits correctly chamckrm thecxtestofBPLinterfiermce -Pl= 
to any licensed orunlicensedradio service that is oper&gwithindkevi&ityoftheBPL 
test sites in the frequency range of 1.8 Mhzthrough 30 Mhz It is also notcdthatwhile 
recording these readings attemgts were made to contact 0therAmat.e~ Radio Staticma 
and inmost cases communicatians could not be b e d  onbecause of the 0- 
BPL interfiirahoe. 

Equipment usedto record these readings is typical Amateur radi ostbat are d y  
available onthe market today and antennas used are typid antennas usedby Amabaa 
Radio Opemtms in mobile operations and in fixed site use. 

As seen in the following exhibits, BPL interferenoe in the Vicinity of the test Si- hr 
overpowers typid noise levels recordad in the Co#onwood  arc^ as dcmonstratd Imd 
recorded in the baseline reportsmentioneddm. They even o v u p o w c r ~ ~ a a  
situations of power line noise as recorded M y  under main power lines throughwt 
Cottonwood and at & APS substadom 

The power lines have been turned into diating long wire antemas throughouttbetest 
a m  and are mating severe htedmmcxto licensed users ofthe 1.8 MhzW 30 Mbz 
fkqumcy spectnnn. It should also be notad thatiftbistcchnology is a U d t o  deplorb 
Cottonwood many other place not onlywill this ~ ~ b e r a d i a t i n g h m t h c p o w l e r  
linesbut also the electrical wiring with in the residence or business location US BPLis 
rUnnimg through d e l d e d  lines whichwill radiatejust as an aatennadocs. The 
interference levels are clearly seen in the following exhiiits. 



BPL Interference Test Results Exhibit #1 

B u i D r n e n t  Used w8s as foUoWs: 

Receiva- I ~ a m  IC 7-11 solid 
Mods SSB 
Baadwidth- 2.4Kbzfiilter 
pragmp off 

i!k?&Qw 
Hustler 54inchmastwith400 watt resonators fbr cachbandtwtedmounted oarightreer 
bumper of 2003 Chevrolet pickup. 

Feedline: 
Coax was 18 fectofRG-58 withavelocity hctor of 66% aadratedlcwsof 4.5 DB at 100 

Site #L. 
Si@ strength readings were taken at the injection point h m  3.587 Mhz through 29204 
Mhz. Signal strength 

Signal strength readings weat taken at the repee;ter point on 3.89 Mhz through 4.001 
Mhz 

Signal strength readings were taken 1/10 of a mile from the rcpeam point on 3.89 Mhz 
through3.994Mhz, 7.041 Mbzthraugh7.306Mh~,21.105 Mh~through21.448Mhzd 
28.185 Mbz h u g h  29.204 Mbz. 

Si@ strength readings wen also taken throughout the Sawmill Cove housing area 
Which is all U I I - ~  lines 011 29.063 Mhz a d  ranged from S-5 h u g h  5-7 011 the 
radio. 

- Site #2 
Signal strength readings were taken at the injection point on 28.026 Mbz through 29.1 19 
Mhz 

Signal strength readings were taken at the repeater point on 3.748 Mhzthrough4.000 
Mhz, 7.020 Mhz through 7.303 Mhz, 10.057 Mhz, 14.016 Mhz tht.ougb 14.348 Mhz; 
18.057 Mhzhugh 18.120 Mhz, 21.044 Mhzthrough21.449 Mbz, 24.937 h k ,  and 
29.162 Mhz through 29.200 Mhz 

. . .  . 



Si+ strengthreadings wert also taken st 1/10 of amile -the rcpegter point op1 
29.026 Mhz an8 were S-7. 

Si@ strength readings were taken at 2/10 of amile fromthc repeatar point on 29.026 
Mhz aad wcxc s-0 but were still vcry audible. 

Signal strength rtadings were Ealren at 4/10 of a mile &om the Fcperder point on 29.026 
Mbz and wclt s-0 but still audiile. 

Signal strength readings were taken at 5/10 of amile hmtkrepeatapoint on29.026 
Mhz and were S-0 but still audible, 

Signal strengthreadingsweretaken at the Birch streetapmtmds y6thin 60 f;eet oftbe 
repeater point on 3.748 Mbz through 4.000 Mhz, 7.028 Mhz through 7.303 Mhz, 10.057 
Mhz, 14.016 Mhz through 14.348 Mhz, 18.057 Mhzthrough 18.120 Mbz, 21.044 Mhz 
through 21.449 Mhz, 24.937 Mbz and 29.162 Mhz 29.200 Mhz 

. .  . 
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BPL Interference Test Results Exhibit #2 

The followingnport and attachademail was recurdedby Ernie Cummings, K6XF on 
May 3 1,2004 at 1045 AM a d  on June 8,2004 at 930 AM. 



Report of Jbrmful Interference From 8 Broadband Over Power Lint Tran~ddOD 
C O ' I T O N W O O D , ~ N A  86326 

Name of complainant: Floyd E. Cummings (Ernie) I 
Call sign: K6lcF 

C i ,  Slz& Zip:-Clarkd& AZ 86324 

Telephone: 928-649-3562 

Dtsaiptiar of Interfcrcact: strong interEnence wer-riding W o n  10 & 15 Mbt 

The 20 mctcr Amateur Radio Bandon USE reception wasmusabk due to BPL 
Description: Mobile operatian with a PanesOnic RF-2200 Receiver 8 Band 
1.7 to 30 MHZ double Supcrhctrodyne (ratcd excellent HF receiver) 
-38inchWhip 
Distance of antenna from power d i s t r i i m  line: 20 to 2500 feet 
.At 20 fcet signal was max meter scale at2500 fcctsignd halfscale 

Email: e r n M k u m r n ' ~  - - k6- 

5-3 1-04 

6-08-04 

tfcllct 
E 
MST 

1045 
AM 
- 

930 
AM 

- 

'qu=Y i 
Mil2 

1.4to 16 

loto 16 

: "  
. .  . 

. .. . . .  . .  



BPL Interference Test Results Exhibit #2 

The following report and attached e-mailwasrecordedby Emie Cummings, K6XFoo 
May 31,2004 at 1045 AM aad on June 8,2004 at930 AM. 

Euuiment used is 83 follows: 

D i h  fbmpower clistrr’butionlinc 20 to 2500 fiiet. At 20 fkct si& was maxmem 
Scale d at 2500 feet si@ was half d e .  

. . .. . .  
.. ’ . . .  . .  . _  



Report of Harmfa1 Interference From a Broadband Over Power Line Transm- 
C o T M ) N w o o D ~ N A  86326 

A~tcmm38inchwhip 

Distance of rn- h m  power d i s t r i i  line: 20 to 2500 f#t 

. At 20 feet signal wasmaxmcter scale at25OO feet Si& halfscale 

. .  : -  .. . . .  

------- - 
I I -- .- 
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BPL Interference Test Results Exhibit #3 

Reoeiva.. 1- IC7O6MK11G =lid SWC 
MOdC- SSB 
BtidwicW~ 2.4KhZfiltn 

Antema- 

Fcedline- 

-P- off 
Hustler 54 inch mast with400 watt resonators for eachbandmountcdon 
right reax bumper of 2003 chevrolet pichrp. 
18 feet RG-58 with velocity fhctor of 66% and ratad loss of 4.5 DB at 100 
feet. 

' C  

Signal stxngth reedings were taken at the injection point h r n  3.587 Mhz through 4.001 
Mhz, 7.041 M h z h u g h  7.306 Mhz, 10.003 Mhz b u g h  10.048 M ~ z ,  18.105 Mhz 
through 18.162 Mbz, 14.098 Mhz through 14.308 Mhz, 21.105 Mhzthrough 21.448 Mhk, 
24.91 6 Mhz though 24.999 Mhz and 28.1 85 Mhz b@ 29.204 Mhz 

Traveling on Mingus View Street away &om the injection poht., 
3.936 Mbz to distances out as follows: 
1/10 mile- S-9+ lODB 
ZlOde-  $9 
3/1Omile- S-9 
3 451 lomile- S-8 
4/10mile- S-3 

wcxc ~&II 

5/10 mile+ S-1 but very audiile 

Site #2 American Heritam Acadun~ 

Signal strength readings were taken at the rcpeaterpohtm SSB fuom 3.748 Mhztbsough 
4.000 Mhz, 7.028 Mhz through 7303 Mbz, 14.016 Mhz tbugh 14.348 Mb~,21.044 Mhz 
through 21.449 Mhz and 28.600 Mhz thf~ugh 29.200 Mbz. 

Si@ strength readings were also taken at the repeatapoh in the AM& which 
produced higher S m e  readings on 29.195 Mhz, 28.010 Mhz a d  14.22oO Mbz than h 
the SSB mode. 



6/1/2004 

. r  
. .  . 

. .  ; .. . . .  . .  



Si@ -readings were dso taken at the repeater point in the FM mode which 
# yet higher S meter readings on 29.195 Mhz, 28.010 Mbz, 142W Mba d 
14.500 Mhz 8 
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18.182 SOQCS 
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BPL Interference Test Results Exhibit ##4 

2 The following nport was recordedby Mike Kinncy, KU7W on June 6,2004 b m  1:OO 
PMthrough 5MPM l o c a l t i m e u s i n g ~ m o d c S =  

EUuiDrnent used is as foliows: 

Wm- I ~ a m  IC706MKllG solid 

Bandwidth- 2.4 Khz 
Mod6- SSB, CW, Ah4 & FM 

Khz-FM 
SSB d CW, 8.00 Khz - AM, 8.00 Khz- FMN & 12.00 

-amp- off 
Antexma- H u s t l e r 5 4 i a c h m a s t w i t h 4 O O w a # ~ f b r e a c h b a n d ~ o o  

Feedline- 
right rwr bumper of 2003 chevrolct pickup. 
18 feet RG-58 with velocity factor of 66% and rated loss of 4.5 DB at 100 
feet 

It should be noted that as the radio was changcdto diffmmt modesthe signal stnngth of 
the BPL signals -ifid dramatically as a result of wider bandwidth being d inthe 
radio to accommodate different modes. 

At both sites, in some modes, BPL Signals completely peggadthe radio meter at S-9+ 
6ODB making it virtually impossible to hear any Stations tbat maybe calling in those 
particular mocks regardless of how much power they may be using as the BPL sign& 
had completely samratdradio rcccivcf, 

. -  . .  
, . . .  



. a 
BPL Simal Strenvth ReadinPs ushe: different modes. 

Recorded June 6,2004 from 1:OODm locat throud 5:OO am local time in the 
cottonwood. AL Area. i p  4 

b d h  and antenna inform.tion= 4 
i d 

Hustler Antem& 54 inch mast bumper mounted loated right mar corner 2003 
C h d c t  pickup. Using 400 watt resonators for ea& band 

Coax is 18 feet RG 58. Rated loss 4.5DB at 100 fat. Velocity Factor- 66% 

S b d  read- were taka by &e foUowing and were at &e BPL sitcs 

MikeKinneyKu7w 
1652 E. Siem Drive 
Cottonwood, Az 84326 

BPL Site #1- Sawmill Cove Ama ReDeatq 

Frea. 1 in Mhz cw AM 

28.045 
28.250 
28.450 
28.650 
28.850 
29.000 
29.050 
29.200 

* 29.300 
29.350 

24.900 
24.960 
24.990 

2 1.045 
21.200 

S a  
s-0 
s-1 
s-0 
S-0 
SI0  
S-O 
s-0 
S-O 
S-O 

s-9 
s-9 
SPtlO 

s-5 
S-6 

S-0 
S-0 
s-0 
s-0 
SI0 
SI0 
S-0 
s-0 
S-0 
S-O 

S-9 
s9+10 
s-9 

S-6 
s-1 

s-5 
s-5 
s-4 
s-2 
s-1 
S-O 
s-1 
s-0 
SI0 
S-0 

sw20 
s9+20 
s9+20 

s-7 
s-7 

s-2 
s-3 
s-3 
s-2 
S-2 
s-2 
s-2 
s-0 
SI0 
SI0 

S W  
S9+60 
S W  

s-8 
s-7 

. .  



Rea. in mhz SSB cw 

21 300 
21.400 
21.450 

18.059 
18.121 
18.180 

s-5 5-7 5-7 
s-0 5-6 

s-3 s-5 5-7 
5-7 
5-6 

s-2 
s-5 

s-0 5-3 5-1 
s-0 5-0 
S-0 5-0 5-0 

5-0 s-0 
s-0 
s-0 

5-0 
0 

s 4  5-0 
s-7 - 5-5 
S-7 5-9 

s-7 s-7 5-9 

- S-6 
14.150 s-2 

S-8 
S-8 

- 
14.010 

14.250 
14.300 
14.350 

s91-10 
59+20 

1o.Ooo 
10.057 
10.130 

7.060 
7.102 
7.200 
7.250. 
7300 

3.600 
3.510 
3.772 
3.803 
3.850 
3.890 
3.900 
3.930 
3.950 
4.000 

s9+10 59+30 S W  
S-9 5w10 S W  

S W  s-9 
s-9 s-9 5w10 

s-9 
SW10 
s9+20 
SW10 
s9+20 
S9+30 
S9+30 
s9+20 
s9+10 
SWlO 

S-9 
SW10 
s9+10 
s9+10 
S9+30 
S W  
S9+30 
S9+30, 
S9+lO 
s9+10 

59+30 
5w20 
S91-30 
59+30 
S W  
S W  
S W  
S W  
S W  
S W  

SIPI.60 
S W  
59+60 
SIPI.60 
S W  
S W  
59+60 
S W  
S W  
5960 

BPL Site #2 American Heritaae Academy Rewater 

SSB cw AM Frea. in mbz 

s9+10 s-9 59+30 59+60 
s9+10 s9+10 59+30 59+60 
s-9 s-9 s91-20 S W  

s*10 59+20 
s9+10 5w20 

28.045 
28.250 
28.450 
28.650 S W  

S W  
S-8 

28.850 S-8 



29.000 
29.200 
29.350 

24.900 
24.960 
24.990 

21.045 
21 200 
21300 
21.400 
21.450 

18.059 
18.121 
18.180 

14.010 
14.150 
14.250 
14.300 
14.350 

1 O.Oo0 
10.057 
10.130 

7.060 
7.102 
7.200 
7.250 
7.300 

3.772 
3.803 
3.850 
3.890 
3.900 
3.930 
3.950 

SW10 
S-7 
S-4 

S-4 
s-3 
s-1 

9-9 
SW10 
s-9 
S-8 
S-8 

s-5 
s-5 
s-5 

s-8 
S-8 
s-9 
s-9 
s-7 

s-7 
S-6 
S-6 

S-6 
S-6 
S-6 
S-6 
s-6 

s-5 
s-5 
S-5 
s-7 
s-7 
s-5 
S-4 

sw20 
S-6 
S-4 

s-3 
s-3 
s-1 

s-9 
$9 
$9 
s-8 
s-9 

s-5 
S-4 
s-0 

s-7 
s-9 
S-8 
S-8 
S-8 

s-7 
s-5 
S-6 

s-5 
S-6 
S-6 
S-5 
s-5 

s-5 
s-5 
s-5 
S-6 
s-7 
s-5 
S-4 

SW30 
S-9 
s-7 

s-7 
$7 
s-7 

s91-20 
s*20 
SW10 
SW10 
SWlO 

S-8 
s-8 
$7 

SW10 
s*20 
s9+20 
SW10 
SWlO 

s-9 
s-8 
S-8 

s-7 
s-8 
s-7 
s-7 
s-7 

S-6 
S-6 
S-8 
s-9 
s-9 
s-7 
S-6 

59+60 
S*lO 
5-5 

5-4 
5-4 
5-2 

59+60 
59+60 
59+60 
59+60 
S9r-40 

5-4 
5-6 
5-5 

59-60 
59+60 
S M  
S W  
S W  

59+30 
SWlO 
5-9 

5-9 
5-9 
5-9 
5-9 
5-8 

5-6 
5-7 
5-9 
59+40 
59+30 
5-9 
5-6 

BPL Site ##2 Birch Stmet ADartmenQ Rmeater 

--.- ---- 



e 
Frta. in mhz SSB cw AM 

28.045 
28.250 
28.450 
28.650 
28.850 
29.000 
29.050 
29.200 
29300 
29350 

24.900 
24.960 
24.990 * 

21.045 
21.200 
21.300 
21.400 
21.450 

18.059 
18.121 
18.180 

14.010 
14.150 
14.250 
14.300 
14.350 

1 o.Oo0 
10.057 
10.130 

7.060 
7.102 
7.2200 
7.250 
7.300 

3.772 
3.803 
3.850 

. 

S-4 
S-4 
s-6 
S-6 
s-6 
S-8 
S-8 
s-3 
s-0 
s-0 

S-0 
S-0 
S-0 

S-6 
s-7 
S-6 
s-7 
S-6 

S-0 
S-O 
S-0 

s9+20 
sw20 
S9+30 
S9+30 
S*lO 

- - 
S-0 

S-9 
s-9 
s-9 
S-8 
s-7 

S-0 
S-O 
S-0 

s-6 
s-5 
S-6 
s-7 
S% 
s-7 
S-8 
s-2 
S-0 
S-0 

S-0 
s-0 
s-0 

S-6 
S-6 
s-7 
s-6 
s-7 * 

s-0 
s-0 
S-0 

s*10 
S9+30 
s9+20 
s9+20 
s9+20 

- - 
S-0 

S-8 
s-9 
s-9 
S-8 
s-7 

S-0 
S-0 
S-O 

s-8 
s-6 
S-8 
s-9 
SWlO 
s9+10 
s9+10 
s-7 
$3 
$2 

Sd 
S-5 
S-6 

S-8 
s-9 
S-8 
s-9 
s-9 

s-5 
S-6 
S-6 

S9+30 
S W  
S9+40 
S W  
S M  

- - 
S-4 

s9+20 
s9+20 
SPtlO 
s-9 
s-9 

S-6 
s-5 
S-6 

5-9 
5-8 
59+20 
5pc30 
S M  
SWIW 
59+60 
5-4 
5-2 
5-1 

5-0 
5-2 
$2 

5-9 
5*10 
5w20 
5w20 
59+20 

5-0 
5-0 
5-2 

5pt60 
S W  
59+60 
59+60 
59c60 

- 
5-2 

J 

59+60 
5w60 
S W  
S M  
59+20 

5-2 
5-3 
S-5 



Frea. in mbz SSB 
SA s-7 s-7 

s-6 S-6 
s-0 S-0 
S-0 S-0 

S-4 
S 4  
s-0 

s-5 
S-0 
s-0 

3 390 
3.900 
3.930 
3.950 S-0 



BPL Interference Test Results Exhibit #!5 

2 The following reprt was recorded by Norm V d v e r ,  "NF, an Jm 17,2004 at 11:SO 
AM whik using mobile opemtions at Birch Street and le stnet in Cottonwood. 

RF-Gain- Maximum 

AnteMa- Hustler vertical *th 54 inchmast and 10 meter lo00 wattIwo13BtoT 
mounted on left fhmt fender of 1987 Chevrolet pickup. 

Distance firom power line distribution line and equipmeat- Approximately 2,288 &et. 
Frequency being uscd at the timeto communicadtwith another station was 28.500 Mb;k 



. ... 
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,. 
Distamc of antenna Grom aeighl~~ring buses (kt): 

IXstame ofantcmmfiom power & r i i n  line or 
. . . . .  . .  . -  . .  

. i . . . .  . .  . .  
.* , I  ,: 


